Four generation reproductive toxicity study with 2,3,7,8-tetrachlorodibenzo-P-dioxin (TCDD) in rats. I. Toxicokinetic variations in dams and offspring.
A multigeneration study on the reproductive toxicity of TCDD in rats was conducted. In this paper, the results of extensive pharmacokinetic evaluations are presented. The time course of tissue concentrations within the framework of a multigeneration study was investigated, using radioactive labeled 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a substance with a long elimination half-life. So far, long term exposure to TCDD has generally been conducted by administering the same daily doses via the feed. Since the half-life of TCDD in rats is several weeks, the concentration of the test substance can be predicted to change continuously during such a study. Therefore we intended to expose the animals to a constant tissue concentration by using a loading dose/maintenance dose approach. To achieve this, the animals were treated with initial loading doses of 50, 120 or 250 ng TCDD/kg body wt. Based on the elimination half-life of 3 weeks and a planned dosing interval of 7 days, the weekly maintenance doses were calculated to be 20% of the loading dose. During the postnatal phase of rapid growth, this dosing schedule was insufficient to keep the tissue concentration of TCDD constant. It was necessary to administer a second loading dose and to increase the weekly maintenance dose to 40% of the loading dose. While it was possible to control the tissue concentrations in the F0 generation, a considerably larger variation was observed during the different developmental stages of the F1 generation. The fluctuations could be reduced by using a complex dosing schedule, but even with that it was impossible to achieve completely steady levels in liver and adipose tissue.(ABSTRACT TRUNCATED AT 250 WORDS)